Microfluidic enrichment of circulating tumor cells in patients with clinically localized prostate cancer.
Circulating tumor cells (CTC) have become an important tool in the monitoring of patients with advanced prostate cancer (PC). The role of CTC in localized disease has been addressed by only few studies. However, results of CTC analyses are strongly dependent on the platform used for CTC enrichment and detection. In the present study, a microfluidic platform allowing for antigen-independent enrichment of CTC was investigated for its ability to detect CTC in patients with clinically localized PC. Blood (2ml) was collected preoperatively from 50 consecutive patients undergoing radical prostatectomy for clinically localized PC. CTC were enriched using a microfluidic ratchet mechanism allowing separation of CTC from white blood cells based on differences in size and deformability. Enriched cells were stained for immunofluorescence with antibodies targeting pancytokeratin, epithelial cell adhesion molecule, and CD45. In 21 patients, we performed staining for the androgen receptor. CTC counts were correlated with clinical and pathological parameters using the Wilcoxon-Mann-Whitney test for continuous parameters and Chi-square test for categorical parameters. CTC were detected in 25 (50%) patients. The median number of CTC in CTC-positive patients was 9 CTC/2ml (range: 1-417). Pancytokeratin positive CTC showed expression of androgen the receptor. We observed no correlation between CTC counts and prostate-specific antigen concentration, tumor stage, lymph node stage, or Gleason grade. In a representative cohort of patients with clinically localized PC, CTC can be detected in a considerable proportion of patients when using a new microfluidic ratchet mechanism. This encourages further studies assessing the prognostic effect of antigen-independent enriched CTC in patients with PC.